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20 / degree 

tft^ja^JfiM^JSPBS (StJkft!3) <OX«t5|Jfrlft 

X-RAY DIFFRACTION IMAGE FOR COMPOSITE-METAL POLYBASIC SALT, 
PBS (EXAMPLE 3) 

(57) Abstract: A composite-metal polybasic salt which has a chemical composition represented by the following general formula 
(1) M 3 %Mgq(OH)y(A),. nH 2 0 [wherein M 3+ represents a trivalent metal; A represents an anion; 3p+2q-y-mz*=0 (m is the valence of 
^ A), 0.3 S q / p ^ 2.5, 1.5 ^ y / ( p + q ) ^ 3.0, and 4.0 ^ ( p + q ) / z - 20.0; and n is 7 or smaller], has specific X-ray diffraction 
peaks, and has a degree of orientation Io of 1.5 or higher. The composite-metal polybasic salt has anion-exchanging properties and 
is useful by itself as an anion exchanger. An anion suitable for the intended application can be incorporated into the salt. The salt 
is produced by reacting a water-soluble salt of a trivalent metal with magnesium oxide or hydroxide or with a water-soluble salt of 
magnesium at a pH of 6.0 to 9.0 and a temperature of 50°C or higher and optionally conducting ion exchange in the presence of an 
acid or a soluble salt of an acid. 
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O fC, ^ O fill tt t ^ t 1 ^ t o 

A 1 1.00 M g 1.23 (OH) 4.71 ( S O ,) 0.37 • 1.6 H .O 
2 6 f@ 3* ^ ^ 

10.30° 1 0 0 % 

2 2.4 0° 5 5 % 

3 7.10° 4 0 % 
6 3.2 0° 2 7 % 

( n«6 «y 2 ) 

lOOOmL fc* — # - (CI tK Wt it ? * * * (MgO=64.2%) 87.01g 
Mty$i7k^*0i 400mL it, j& # , # ffc £ -fr Mg 
(OH)^ 7 y - Lf: t 

d <D MgfOH)^ 7 y - C I IT l: t St S F 
(AbO*=7.68%, S03=18.1%) 400g SrHtfLftiSfett^tttaPU 
fc ^ , 900mL ^ t ^ 7 y 7° L fc „ ^ 60 « , 90 °C £ "C 7JP 

R f£ T ^ , iS , 1800mL (D m. 7K 5fe £f ff V> , 110 

°C -c ft «R , »»«rffvxefe»*Sr#fc. 

A 1 1.00 M g 1-23 (OH) 4.50 (SO.) 0.35 • 1.6 H 2 O 

2 0 *B *f 3& 

10.30° 1 0 0 % 

2 0.3 3 ° 5 4 % 
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3 5.3 3° 1 9 % 

6 1.13° 2 4% 

( m m m 3 > 

2O0OmL f - * - (I tK ^ £ ? ^ ^ '> 1> ^ ( MgO=64.2% ) 
170.23g t 4 * > & & 7k & %U X. 750mL <k L , ft # , # tfc £ 
it Mg ( OH ) * 7 y — £r f§ M Ufc 0 

- (d M g ( oh) 3 x 7 y - 1 fi T (C T g SI /< V K 

(Ah0 3 =7.68%, SO>=18.1%) 720g & ft # L ft h # * & 2)0 b 
^ , 1500mL S t / X 7 / W: , <7) ^ , 90 *C * "C fld 

?a l , is b# m s & ft o fc „ 

S )v H T I , 5 , 3000mL <D U tR t? W & ft , 110 

o fc, ^r<D{t!lt£#&3tl t * to 
A 1 1.00 M g 1.29 (OH) 4.81 (SO.) 0.39 • 1.5 H 2 O 

2e ts n 3ft £ 

10.17° 1 0 0 % 

2 0.21° 6 6 % 

3 5.8 5 ° 2 3 % 
6 1.33° 2 9 % 

^©#SIttSEX - 3 COB E T it ^ S » it 4.15 mVg . 

m 11 m n. n 0.032 cc/g -c & o 0 : o^tit^ e x - 3 

( H % #J 4) 
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500mL <D t* — # — (C N a H C O 3 ( fcfc §£ 99 % ) £ 3.80 g 
£ 9 , -T^-V^mTk^ADX. lOOmL <Z> NaHCO, & ft? £r ffl £1 L 

su k , n js f^u 3-vnbtiit&&nm3zi o g 2 0 0 

m 1 t£>^ ^^^l&Tkld^ifc L , r & _h IE NaHCCh & iff (C 

a . 9 0 t -e 2 h# m m m m w * n o fc „ k m t & , 

m s i& 7k Sfc Sr tr ^ , l l 0 °C t? l 2 u# m «£ m . ^ & 

We>nfctS»5lcwa^H:^W(Dg*, T IE <£> J; 9 l: ^ 
o fc „ -to^te^*^ IK 

A 1 1.00 M g 1.30 (OH) 4.81 ( S O 4) 0.11 (CO..) 0.28 
♦ 1.7 H 2 O 

2 6 m m & m 

11.67° 1 0 0 % 

2 3.4 7 ° 3 3 % 

3 5.0 3 ° 3 1 % 

3 9.5 0 ° 1 2 % 

4 6.6 7 ° 9 % 
6 1.27° 2 9 % 

( m m m 5 > 

500mL \Z — # — & m , 300mL <D ^V^^TkJ-X-^T 

yv^-^-by^A i7.9i g * ffi; to l , so «c -e m m m w * n 

SU \Z , lOOOmL t* — iJ — 7k ®e \\L ^ * "> £ ( MgO=64.2% ) 
87.01g <b-Y^-^^^7k^Sn^ 400mL t L , ft # , # ftfc $ 
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* Mg(0H) 2 ^7 y — ^ p ^ t , r. co Mg(0H) 2 ^^ y — 

I £ T T i!t 1 ^< ^ K <AhO>=7.68%, SOa=18.1%) 400g £ Ji t£ 
L ^ b ^ * C ft JO L fc i , 900mL S t* ^ 7 7 y 7* L 0 
-t CO & , 90 t S -CJD fl L , 10 8$ HQ £ j£ * ft Vn v g S | 
T ft , £ ig , 1800mL (DSTKt'^^^ff^, 110 °C iC T f£ 

* , ^6fe«&*«r#fc. :ofife«S^^l O g 
^ 2 0 o m 1 ®-f t yJft*i;»S!t U r fi ^ ±13 ^ r 

r y ^ n -r h y ^ a ^ a jo , 90 t-e 2 m m 1m m M 

W & ft o it o SfS^Tt, 5 ii , & 7K lOOOmL "C ?5fe L 7t 

ft . lagiit 110 1 x 1 m «: «i l fc o 

o fc , ^©ffittft^ilil*f 5 

A 1 1.00 M g 1.10 ( O H > 4.50 ( C . s H 3 » O 2) 0.35 • 0.8 
H 2 O 

2 6 at & m 

2.26° 2 3 % 

5.20° 5 3 % 

8.34° 1 2 % 

2 1.14° 1 0 0 % 

3 5.4 8° 1 3 % 
6 1.46° 9 % 

( * m m 6) 

500mL fc* — iJ — £r , NaOH 1.87g £ 300mL CO -< ^ ^ ^ 

* Cl ft? L 7~ „ -trt^^^TD-^K 12.74g ^ iD t , 80 

t-eani&m^SrfT^, ^f7 y ^ ®? h y ? a m m * m 
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su , n *s m 3 <n m x* # fc gfe # m <d r & m t & 33.33 

g (m m ft 30% ) Sr 2 0 0 m 1 CD -f > 35 #1 * (C # tfc l „ 
r ii^iE^f 7 !) i' & h y A ». * I: a JO , 90 °C 
-C 2 Bf ffl *P *fc ft # S: fT o fc 0 S rt? Jl* T $ , 5 ig , SR 7k 

looomL m & it & , & m $t m wt v not x 1 t 
o fc , <d m & ft & m 1 tc^-r 0 

A 1 1.00 M g 1.29 (OH) 4.81 (CiaHasOz) 0.39 ■ 0.7 
H 2 O 

29 ta *t & g 

2.26° 2 0 % 

5.03° 4 4 % 

8.17° 5 % 

2 1.27° .100% 

3 5.4 3° 1 5 % 
6 1.20° 1 2 % 

CCO#^Stt^CO^Mf^^W ( DTA) <D f& Mk % ® 8 tC N 

M&mn^-mwm^nzm 1 o k ^ l fc 0 

( * % 0>J 7 ) 

500mL © f- * - N a 2 H P O 4 • 12H 2 0 ( ft& ^ 99 
% ) £ 10.9 g <r <9 , -T^^^&zkSrflQx. 250mL CO Na 2 HPO< 

mm & mm v ± 0 
%mm 3-enhfttz&&wm*i o g £ ± ie n^hpc^ ?g 
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m IZ m M & 300mL \Z * * T y 7° L . 9 0 <C T? 2 B# RH j]Q f& 

m w & ft ti 0 bl m t '<& , 6 i , ?a * iooomL -e m w u 

* « , i i o «c -e i 2 b# n nt m , ® & * n ^ . a a $c *& 

* £ # o 

i^tifcai^ollili^DrwISl, T IE <D J: 5 I- ft 

A 1 1.00 M g 1.32 (OH) 5.18 ( H P O 4 ) 0.23 • 1.7 H 2 O 

2 0 *S M ^ ft 

11.27° 1 0 0 % 

2 1.98° 4 2 % 

3 5.8 5° 3 7 % 
6 1.70° 3 8 % 

( m m m s > 

N a 2 H P O „ • 1 2H 2 O^NaH 2 P04 - 2 H 2 O ( *6 

ft 99 % ) 9.53 g t L tc U ft It MM m 7^i©If^te 
fi, t& * £• # fc o 

t# b n fc. & *& * o m & it & m <o & m . t b <d «t 5 & 

A 1 1.00 M g 1.25 (OH) 5.14 ( H 2 P O 4 ) 0.36 • 1.9 H 

2 O 

2 0 *B # 3fc ft 

10.13° 7 5 % 

2 1.30° 1 0 0 % 

3 6.3 0° 3 8 % 
6 1.66° 5 1 % 



r 
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< m m m 9 ) 

N a 2 H P O 4 • 1 2H20^rNa 3 P04 - 1 2 H 2 O 

( m m 99 % ) 7.74 g t l -in si ft H mm m i t m m <d & & 

A 1 1.00 M g 1.57 (OH) 5.49 ( P O 4 ) 0.22 • 1.7 H 2 O 
2 0 ft *f ft £ 

11.71° 1 0 0 % 

2 3.2 4 ° 3 4 % 

3 5.5 5 ° 3 2 % 
6 1.30° 3 3 % 

( mm m 10) 

500mL <D f — ti — IZ 3 & m ± h V ->A 7 k^^ (S i 

0 2 = 22.0% . N a 2 O = 7.08 % ) £ 25.0 g t 9 , -f ^ > 3£ 

* *D X 200mL © 1» f h !) 7A7K^«^lllfc 0 
SU id , %M m 3 (7) & T* # 7c i5fe # & © K Jfr Vk T £> 33.33 
g ( B 710 # 30% ) £ 1 0 Om 1 W^^-V^^TK^^-tfcb, 

rti^±iEitt h i) v j» m m mm . 5 0 °c -e 2»#r a ° 

i i # ^ ff o fc 0 S^iS^Tm, 5 ii , £ zk ife «: ft 

1 l 0 t t 1 2 f B U i , & ifc £ fr a £ « *& 5fc & 

A 1 1.00 M g 1.30 (OH) 4.81 ( S O O 0.06 ( S i a O i ) 
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0.34 • 1.3 H 2 O 
2 6 

8 . 0 3° 

14. 57° 

2 2. 6 0° 

3 5. 5 3 ° 
6 1. 3 7° 



36 - 

m n * 

3 1 % 

3 0 % 
1 0 0 % 

4 6 % 

5 0 % 
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( Jfc & M 1 ) 
-? 7 T >v K w — h <T> J* 

ffitt7kKft7/V5=.!?i^-^ r- (ALO-1.50%) 1112.4g tC 
igfc & /< ^ K (Ah0 3 =7.68%, S03=18.1%) 100.34g £ 1iW X. tz s & & 
W U ft ^ s b * % -ft ^ ^ ? A ( MgO=64.2% ) 60.00g £ 8s 
L 24 B# HQ ft S S Jfc * fir o fc. „ 

KJ&f&S-T^CD^— * h * 110 TC T ft , » £ ff 

6 » 515 4r » . 

»fc*Lfc»t&*f4X*lEl$fiHJ£J: 9 1* If 4* ^ ^ « ¥■ 

2-58210 ij* $ tl & -v ^ T /V K 1/ — h t A m it T >V 5 =. *? 

J» ( y "9- h ) CO ffi ^ % t? t> , if T /v K u - h CO 
^ # 5 w i li t ^ 4 ^ o f; 0 

m I f ^ <k $6 ¥ 2-58210 |:^$^5-7/7;v K v - h <r> 

X in Iff & & H 3 % US P#flB«flS^^TyuKu - H <0 

X^tHjfT^^H4{'^-r o <o El K: fit *1 ft <o * — /i' ri* 

^ $ tl T V^i fc ft v :H ft fit Journal of Pharmaceoutical Science 
Vol.6 p.325 ( 1978) © 1 ^ # % C L- fc 0 
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( j:b m m 2) 

-f K o ? ;v -y- y( h <D & j& 

Mg(0H) 2 (MgO=64.2%) 121. 21g t Al(OH)i(«S 99%) 76.06g , 
S. TJ* NajCCMM 99%) 103.35g -Y ^V^IfeTk^APx. 4000mL 
£ b , « , jft^Lt^^y-t l70t-?24B*Pll*j|!iK 
J£ Sr fT o 7c o 

5 £ « 7 t , 5 , 6000mL ©a*1?j!E^*ffV^, 110 
o fc „ 

A16 Mg2(OH)l6( CO;) • n H 2 O 
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o °c \z ta m. 1~ -5 . ft ^ t* . c <r> 
it ifi 2 . o \z. j£ $ j; o \z m. it V 

52. 90 %) 4. 3 3 g £ & 
O 3 t L T 2 0 . 48 %) 49 
m 1 IC^P^L-CH^ L * £ 
# T 9 0 °C <D ffi. m t? 2 0 B# DQ S 

j£ » m m * *t i§ 7K gfe & 7 o °c (c 

f y 7 s ;v 5 /Hi T t # l , fife 
o fc 0 

L i 2 A 1 4 (OH) ,2 C O > 
2 0 

11. 7 7° 

2 0. 2 0 ° 

2 3. 61° 

3 6. 0 7 ° 

4 0. 6 3° 
4 8. 0 3° 
6 3. 2 4 ° 
6 4. 5 4 ° 

IH 6 \z. m L fc o 

* % ^ K: X in t£ , Jl # i 
•> !) ^ I: "a t L- > frjS^^AI 



i§ '<& A 1 / L i 09 
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» * * # o 
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it ^ <d m m 

1 . T IB - lx S ( 1 ) 

M 3 + P M g , ( O H ) y ( A ) , • nHaO • • (1) 

P, q, y S tJ 1 z IS T IS 

3p + 2q — y-mz=0 ( S f m (i 7 = t 

0. 3^q/pg2. 5 

1. 5 ^ y / (p + q) £ 3 . 0, 

4. 0 ^ (p + q) / z ^ 2 0 . 0 

n li 7 a T O t t 5 , 

T?3c£n5{fc*£«LJ*«r*fL, X^@)^ ( C u - a ) K *3 

^ t . 2e = 27!;Ml5° N 20 = 19. 5 75 S 2 4 " 

& Tf 2 8 = 3 3 75 S 5 0° tE^e-^ S: f J. o 2 

0 = 6075^64° iCIJ^-O^-^^^ftt, JL o T 
IS ft ( 2 ) 

I O = I . 0 / I 6 0 ••• ( 2 ) 

i£ * , I. o fi2 0 = 27!;^15 o co X ^ HI fr t° 
— 9 It £t L ^ Ibo(±2 0 = 6O7^M6 4° 
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